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Literature dealing with the pocket gopher, Geouys 
burserius (Shaw), is relatively scaree and is concerned 
principally with the economic importence. Therefore, it 
is of interest that further enlightenment be geined in 
other phases of investigation. 

it is the present tendency of numerous workers to turn 
to the Pield of repreduetion in correlation with endocrine 
activities, This field is being thoroughly invest? gated 
using numerous animals, tet until the present very little 
has been found out about the pocket gopher. There are 
various ways of carrying out an investigation of thie 
nature but the mst feasible moans fs toe use histologieal 
studies as the main basis of proeedure besause this over« 
comes the difficulty of keeping the animale alive in the 
laboratory, This plan of investigation {is fellowed in order 
to study the various phases of the reproductive eycle of 
the pocket gopher and te attempt to correlete endoerine 
functions of the gonads, adrenals, thymus, thyroid, antertor 
hypophysis and pineal with this eyele. 


PRVIEY OF LITERATURE 


The majority ef redents are pelyeestrus with a breeding 


season extending over severe] months according to Marshall 
(1922). iowover, Scheffer (1951) says that the pocket 
gopher, Geouys ig, probably has one litter a yoor 
born in the spring. fnglish (1951) finds that the breeding 
seeson of the pocket gopher, Geomys breviceps brevicope 
begins in January ov February ané laste until July with only 
one litter, This gives i . thet gophers of the genus 
Geouys are monoestrus but \pf three species of the genus 
Thononys examined, two of them, Thononys quadratus quedratus, 
according to Wight (1915), 4nd Thompays townsendi, according 
to Born (2908), have two litkers a year; while the third, 
Thononys bulbfvorous, has one\ Litter a year (Wight, 1018). 
By way of comparison to wasmale living undergroumd 
it might be steted thet the stirnosed mole, Condylure 
oristata, an insectivore, to have only one litter e 
yoor with young recorded from/April 16 until the middie of 
dune (Hemiiten, 19512). 
Yarious periods of the : female mammal ere 
recognized by larshell (1022). mle nonebreeding season 


({anoestrusa) or peried of reat is the gonerative organs 
are quiescent and the uterus is and comparatively 
ansemic. The animal shows no ition to seek out a 
mate, The first part of the hg season (proestrus) is 


eharacterized by marked changes in the generative 
| 


h 


i 


The height of the breeding season when coitus takes 
pleee is the peried of oestrus, If this is suesessful there 
fs @ period of gestation followed by birth, lactation and 
nureing with fine) return to normal. If coitus does not 
take plese or fe not successful there is a short period 
(metoestrus) during whieh activity gradually subsides and 
Another type of monoestrous rodent is the thirteen 
on the ovary of this equirre) by Drips (1919) show that 
ovulation oveurs only once @ year. Thies ceeurs during rut 
and 8 dependent on the stimlus of eoitus. 

among the polyeestrous or dloestrous wild rodent on 
which work hes been resently dene is the gray squirrel. 
Deanesly and Parkes (1935) worked out the oestrus eycle of 
the female gray squirrel (Seiurus cerolinensis). All 
enimals obtained from august to the middle of January were 
prepubertal or ancestrus exeept five stil] leeteting in 
eutum. Parous squirrels commonly breed in spring and may 
éo 20 again in summer. Some of the first year ones breed 
4n spring and othera not until summer, There is no wriod 
of oestrus immediately after parturition or during lectation. 

Allanson (1933) found male gray squirrels (Selurus 
carolinensis) with fully functional testes throughout the 


yeer with no reguler period of quiescence. She also states 
that 1t 49 possible that individuals do net remin continu. 
ously in reproductive activity. 

An interesting phase of reproductive phenomena fs the 
relaxation or absorption.of the puble symphyses to facili~ 
tate birth of young. Eisew (1924) found from examination 
of a thousand pocket gophers during a four yeer interval 
that when females are almost a yoar old the pubie bones 
start being resorbed first in the symphysis region then 
laterally almost to the obturator foramen. Absorption is 
correlated with the genital activities of the reproductive 
copulation. } “i 

Caatrated sales lose their symphyses if given intra- 
peritoneal injections c” desiccated ovarian substance. 

Later Uisaw (1029) showed that extracts of sow corpora 
lutea caused relaxation of the pelvic ligaments. — 

The symphyeial ligament is a wide bend in the guincae 
pig when young are bern. It returns to the normal position 
but never gote firm os in the virgin (Bland-Sutton, 1921). 

A characteristic of a great many wild rodents whether 
they be monoestrous or polyoestrous is a prolonged winter 
anoestrous periced, Paries end Brambell (1927) attribute 
this prolonged winter encestrus of wild rodents to a dimine 


fehed food supply under conditions of temperature which 
for the maintenance of normal function would require an 
inerease of food. 

iistology bears an important relation to any inter= 
peetation of physiological function with the result that 
most workers in that partieuler field inelude it es an 
essential feature, Histelagiecal studies of the reproductive 
tracts of both wild and laboratory rodents aid in revealing 
the nature of eyelic changes taking place. Rasmussen 
(1927) found that the testis of the woodshuck (Narmote 
menax) undergoes a marked annual change in aise, position 
end histological strveture. Is spring during rutting the 
interstitial celle inerease greatiy in sige due to the ace 
cumilation of 2ipeide in the cytoplasm, There fs also ap- 
parently an inerease in selis. In July and Auguet they Je- 
erease in size again, In 1926 he found a marked annual — 
periodicity in the interstitial celle ef the ovary of the 
woodehmek consisting of a gradual enlargement curing winter 
followed by a more rapid hypertrophy after hidernation. 

Badger Alien (1022) states thet in the mouse histologi«- 
eal changes in the uterus consist of periodic grovth, de-= 
generation and leveosytosis of the epithelial eslls. The 
changes coincide with those in the vagina. there ts 


evidence that ovulation oecurs only et the time of seopula- 

Studies by Loeb (1925) reveal three types of mammlian 
ovary as represented by the guineaepig, rat and rabbit. In 
the guinee=pig during oestrus before ovruletion most follie 
eles except very small ones degenerate. In the ret ovula- 
tion is not preseded by atresia of follicles and in the 
rebbit there is no atresia en masse, Spontaneous ovulation 
Goes not occur before maturation, If copuletion does not 
seour stresia of large follicles takes place, Small fol 
lieles may aleo become atretic, 

Corner (1923) states thet the onset of cestrus fs pre- 
ceeded or escompanied by changes (enlergement) in the 
graefien follicles. 

The relation of certain of the endeerine or ductiesa 
glands to the reproductive eyel brings about another im 
portent relation of histological strueture to physiological 
function. | 

“Charipper and laterius (1958) found that the anterior 
pituitery of the femsle albino rat undergoes a definite 
eyelie rixythe in predominant cell trpes as revealed histolo«- 
gieally. The rhythm is correlated with the phase of sex 
eyele present when obtained. luring cestrus they are metly 
basephylie and during dicestrus they are mostly cosinophylic. 


In the nulliparous rat, pregnancy changes manifest 
themselves on the third and fourth days following eopula- 
tion, both through « marked hyperemia and the appearance of 
an eosinophil cell type characterized by a clear almost 
homogeneous cytoplasm and an eccentric besicular nucleus 
(Saterius, 1932). 

Rasmussen (1925) determined the relative number of 
aifferent typee of cells in the normal adult male human 
enterlor pituitary. 

Chromophobes ~ S7 to Gi per cont, average 57 per cent. 

Asidophile « 235 to 45 per cent, average 51 per cent. 

Basophils « 5 to 27 per eent, average 12 per cent. 

Later (1029) he made a differentiated count of 10,000 
to 50,000 cells from 100 to 350 microscopic fields taken 
systematically from three different regions using 100 sup- 
pesedly normal glande. 

Chromophebes « 54 to 66 per cent, average 50 per cont. 
Goefficiont of variation ie 15. 

aeideophiles « 85 to 59 per cent, average 57 per cont. 
Coefficient of variation is 21. 

Basophiles « 5 to 27 per cent, average 11 per cent. 
Coeffisient of variation te 34. 

Joffe and Serine (1925) beeing experiments on the fact 
that hypertrophie change occurs both in the interstitial 


tissue of the overy and in the adrenal cortex in certain 
animale during pregnancy deternined the effect of renoval 
of the adrensl glands on the ovary in rabbits. A moderate 
or marked ovarian enlargement was observed in 76 per cent 
of rabbits whieh survived double superenalectony over 50 
@eys. This enlargement consisted essentially of hypertrophy 
of the interstitial cells which is a compensatory reaction. 
In another paper the authors found no effeet on the cells of 
Leydig in the teates. 

The interstitial cells of the ovary and testis are 
suspested of having enfoerina funetion. Shaw (1026) states 
that interstitiel colle are found in the human ovary fron 
tate intrauterine life to the menopause. They ore derived 
from the theta interns cells of the follfeles. The function 
is obseure. 


METHONS AND NATERIAL 
fhe pocket gophers use@ in this study were taken from 
Riley County, Kansas, in the vicinity of Menhetten, and were 
of the species Geonys bursariug (Shaw). ost of the enimais 
were taken in steel traps and brought in by trappers at 


fairly regular intervels since February, 1932. Some were 
@end ond the majority of those alive had suffered some 


Gegree of injury by the traps. An attempt wae made to keep 
some of these alive in the laboratory but it failed prinei- 
paliy beeause of the injuries they had resolved. Each 
animsl wee suvbered and full data concerning it were re- 
corded, All the animals were weighed and the live animals 
were killed with ether ey by striking aeress the thoracic 
vertebrae with a stick. The tedtes in the males were 
measured in millimeters (length, width and thielmess) end 

the ovaries and width of the uterine horn were measured in 
the females. ‘he organs used in this study were then 
seleeted and prepared for histological examination. 

were mitiplied together in both male and female thus giving 
roughly the comparative volumes for the different animele. 
Sinse the measurements of the two gonads of an eniral were 
almest identieal the volume of the left was not computed. 

4& graph (FPige 1) was then prepared from these volume 
measurements which showed the inerease and deerease in the 
size of the gonads throughout the year. 

Pull data were recorded for el] animals in regard to 
the appearance of the external genitelia, In the males if 
the testes were descended in a servtum they were called 
"“serotel", otherwise they were ecallied “non-serotal". In 
the femile the vagina was recorded as either “open” or 
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“elosed". The pelvic girdle was felt with the fingers to 

determine whether the bones of the pubie symphysis had been 
resorbed or not. The eondition of these bones determined 
the degree of maturity of the female as they are completely 
absorbed by the time of full sexual maturity and never grow 
“back. The degree of maturity of the miles sould only be 

roughly determined by the size and weight of the animals. 

‘Phe larger ones approaching a weight of two hundred graws or — 
more were considered fully mature beeause the majority of 
the sexually active males exemined when serotal weighed at 
least thet such. 


Histoloegien] Technic 


Prom animals reoolved alive and from some which had 
very recently died were selected? the reproductive organs 
and various endoerine organs, The gonads, sceessory re@ 
productive orgens (which fn the male consist of Cowper's 
and prostate glands and in the female of uterus and vagina), 
. a@renal glenda, thymus, thyroid, pineal and anterior 
hypophysie were taken out and the whele organ or e represent- 
ative portion wae fixed in Bowin's fluid for about twelve 
hourse In the case of tim testes the Bouin's fluid was 
usually modified by warming and by adding a few urea 
erystals. After fixation the tissues were imbedded in 


peraffin and eut 1¢ aiere in thickness with the «icroteme. 
Hemetin ané eosin bluish secerding to Kernhauser's method 
were used for staining all tissue. Usually one slide was 
made of each orgen but a few selected ovaries were sectioned 
completely. 


THE SEXUAL CYCLE OF THE PEMALE 


Gross measurements of the reprodustive organs in mile 
limeters accompanied by histological studies as previously 
explained reveal a yearly wyelie enlargement with character- 
istis changes. These observations and the fact that very 
young gophers are found only in eapring and early sumer give 
fairly conslusive evidence that this species has a monces~ 
trous (ancestrous) eyele. 


A graph (Pig. 1) made of the relative volume measure- 
ments of the ovaries of adult feuales show that enlargement 
of these organs begine in early November, reaches a maximum 
in Yebruary and Uareh and then steadily declines mtil late 
sy and early June. From this time mtil November again 
they remain fairly constant in size, Ristological changes 
are closely correlated with the volume changes. 


The typical ovary in the resting condition (Figs 3) . 
is characterized by atrophic eondition of the interstitial 
and atromel tisaue; the individual cells appear stuunken 
and the mclei quite elongate. ‘Three or four leyers of 
smell _cogonial eelle ave in the outer cortex while in the 
center of the ovary there are a number of small follicles 


tn various degrees of atresia and one or more small healthy 


follicles. ‘These healthy follicles finally become atretiec 
advances beginning in late Ostober and Movember there is a 
gradual increase in the mumer and sise of the interstitial 
and stromal cells. ‘When the reproductive season as shown 
by pregnancies reaches ite height lete in Januery until 
April the ovaries reach their waximum size (Pig. ¢). The 
eogeonial cells consist of a single irregular layer. The 
eenter of the ovary contains only a few smell or large 
atretic follicles, One or more follicles te each ovary 
besome mature and gradually approach the outer edge. When 
the follicles reach their mexizmm elise there ie « period of 
heat in which the female reseives the male but it has not 
been determined whether copulation is nesessery for ovulae 
‘tion to oceur or whether it takes pleco after ovulation in 
this species. Corpora lutea formed after ovulation beeame 
large but never resch any striking size (Pig. 5). 


After the sexyal seagon has reached ite climax there 
is a gradually regression from late Apri) until lete June 
when there is a complete return to the resting eonfition. 

Uterus 

The uterus of the virgin female ia about 2 mm. in 
- @lameter during the perled from the latter pert of June to 
late October while that of the femmle that hee hed one or 
more litters 4s about 2 mm in diameter (Pig. 6). A sea- 
tion of the uterus at this etage shows a rather general 
atrophie or inaetive condition. The lumen fs rather nare 
row and irregularly elongate while the lining 1s made up 
of low ecolumar epithelfum with no indieation of individual 
glands er goblet cells. Shallow uterine glands are in« 
folded at intervals and there is no indfieation of sceretion 
inte the lumen, The mucosa is very compact with no merked 
vascularity or bleo? spaces, The mescularis and submeocsa | 
present a somewhat similar apposrance. All eslis appecr 
rather depleted and shrunken. 

Ag the reprecnetive season advances from late Octeber 
until it reaches its height in Jamary to April a marked 
hypertrophy takes place in all parts of the uterus (Pig. 7). 
The lumen becomes more open with a tendeney to be rounded 
rather than elongate or slit-like. ‘The lining is composed 


of several lsyers of high eolumer epithelium interspersed 
with goblet cell and there is « great deal of secretion. 
The uterine glands besoms deeper and some of them branched, 
The blood supply of the subsmcesa and mucosa shows a marked 
inerease with numorous bleod spaces. If fertilisation 
takes place these changes become even more marked, especi- 
ally in the region where tho ovum becomes attached and the 
uterus increases in size as the embryos develop. 

After the height of the peproduetive season there is a 
gradual decline 1n size from April, until late June when the 
uterus returns to the resting condition. 

Vagina 

The vagina when open resoxbles quite closely that of 
the commen white rat. It remains completely closed during — 
the peried from April to January, with eonsiderable varia- 
tion among individuals, and remains open or partiy so the 
rest of the year. Several open vaginae were found to be 
Slightiy plugged with a whitish mass but whether this plug 
served the vurpose of preventing further copulation has not 
been determined. 

There is littis difference in the sige of the vagina 
throughout the yeer but marked changes teke place in the 
size and shape of the lumen and in the appesrance of the 


Lining epithelium, Studies of sections of the vagina show 
that @ typleal oestrous eyele occurs. During the inactive 
period from late June te Getober the lumen is narrow, 
partly closed and the lining is composed of a thin layer 
of flat epithelial cells. As the reproductive season ade 
vanges, boginning in the letter part of October, the epi- 
thelial layer gradually beeomes thick and cells are 
sloughed off in the lumen (Pigs 2). Sventually the epi- 
thelial eclls next to the lumen lose their nuclei and bew 
come eornified, This stage occurs sometime in the peried 
from Jemeary until April end marke the height of the reo« 
preductive season shen evidenee from work done on other 
rodents indicates that breeding takes place. The external 
vaginal opening is lerge and ewollen, The cornified epi- 
Cathal atage enty lente e Gawd while ant than there te oe 
invasion of leusceytes and a final return to the flat epl« 
thelial eondition whieh in a moncestrous enimal marks the 
elose of the reprodyctive season, 


«SEXUAL CYCLE OF THE MALE 


Gross measurements and observations of the male repro= 
ductive systez show marked ehanges taking place throughout 
the year. The testes and accessory organs inerease from a 
small size to relatively enormous proportions and the 
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4 graph (Pige 1) made of the volume measuromentes of 
the right testis shows that the male reprodustive cycle 
elosely correlates that of the female, The testes begin 
enlarging in late November and reach their meximm in the 
period from January until Merch, with marked varietion. 
among individuals, and return te the small resting condi- 
tion in Kay and carly June, Apparently the testes deacend 
into the temporart?; eniergsd serotum only for a short 
period ag fow animals examined were serotal, Spermatozea, 
however, aro found in the tulmles from Novenber unt? early 
June (Table 1). | 

Weroseopie examinations during the resting period 
from June to November show smell tubules of varying dleneter 
with the lucina elesed or nosrly so (Pig. 8). In the outer- 
most portion of the tubule there is a single layer of sperm 
etegonis and next there are two or more rather uniform 
layers of primary spermatocytes with somewhat elongate 
nuelel. These eclis are slightly larger than the syermae 
togonias There is relatively little molesis taking place 
in these layers, Nearer the center of the tubule are a 
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great number of irregularly arranged ecelis some large and 
some small and the majority are in some stage of molosis. 
The smaller ones are probably spermatids while the lorger 
ere spermatocytes. The very center of the tubule is made 
up of colloidal substance with some vacuoles and « few sells 
thet appear te be degenerating. As the reorodnetive season 
approsehes in Novenber the testes begin onlarging and moving 
cown toward the scrotum. The tubules begin enlarging and 
meiosis increases in all types of cells. The spermatogonia 
remain as a single layer end the tre or three layers of 
Spermetocytes become redueed to a single layer ef large 
primary spermatocytes in various dogrees of meiosis. The 
eelis next in order ere smaller spermatocytes and those 
“nearest the center are spermatids whieh are the smallest 
eells in the tubule. These occur in considerable mumibers 
and progressively inerease, The colloidal substance in the 
lumen breaks down causing the latter te open end the dex 
generating cells almost sompletely disappear. The tubvles 
continue enlarging until twiee the sige of those in the 
resting condition. The spermatids inerease in numbers and 
then deerease to some extent as srermatorea start forming in 
late Novexber, The lumen becomes lerge and completely open 
(Pig. 9). The finel climax fe the deseent of the testes 
fnto the scrotum sometime in the period from lete January 


to April end copulation with the female. after this period 
the testes gradually return to the resting nearly inactive 
condition that begins in Way end dune. 

The volume of the testis 19 about 200 ou. um, during 
the resting peried and inereases to e volume of 2600 ou. mms 


Prostate Glands 


The prostate glands are situated anterior to the biad~ 
der, ventral to the intestine, and attached to the anterior 
end of the urethra, They are composed of two parts; one, 
an irreguler glandular strueture flattened dorso-ventraliy 
ané the other, a four-lobed structure sttunted ventral to 
ané@ partly covering the rest of the glands, The latter is 
not glandular but fis thin and sacelike and probabiy acts as 
@ place of storage. During the inactive season from June 
until November the entire glands are email end shrunken 
(Pige 10). Ulercacopical examinstion of sections of the 
gland shows thet the duets are emall, their walls thick and 
the epenings very irregular due to the folding of the walle, 
There is no indication of secretion. As the reproductive 
season advances from Noverber on, however, the glands ine 
erease in size until the period from January to April when 
they become relatively enormous (Pigs 11). The walls become 
thin and the entire glands are filled with colloidal material 


of a thick glue-like consistency. The lobed storage portion 
is distended until the walle are nearly transpzrent. as 
the reproductive season hears {ts close in the beginning of 
April the glanda gradually decrease in size unttl they 
reach the inaetive condition of June. 


Cowper's Glands 


The Cowper's glands sare a pair of pear-shaped organs 
eovered with o tough glistening mseuler sheath. They are 
situated bencath the pubie symphysis, one om ench side of 
the reetun and a thread-like duct leads from each gland te 
the urethra. Internally the Cowper's glands are made up 
of greatly coiled tubules interspersed with connective 
tissue and lined with colurmmer oplthelium. 

During the inaetive pertod from June to Nevember the 
tubules are swall, the epithelium low columer and the celis 
closely crowded together (Pig. 12). There is little or no 
- secretion in the lumine of the tubules, During the setive 
sesson beginning fn November anc reaching its height from 
January to April, the tubules enlerge markedly, the columar 
epithelium beeomes high and the eells sre evenly arranged 
rather than being irregularly crowded (Pig. 13). The 
lumens are well filled with colloid material. After April 
there 1s gradual return to the inaetive condition of June. 


THE ENDOCRINE GLANDS AT DIFFERENT TIMES OF THE YEAR 


Hietologieal examination of the endocrine glands re- 
veals that sone of these undergo typical eyelie changes 
closely correleting that of the reproductive eyele or 
slightly preeeding it. Others show little or no change. 


Anterior Hypophysis 


Studies of the anterior hypophyeis show that this 
gland is made up almost entirely of three types of celle, 
& large cell with pale, almost colorless cytoplesm and a 
pale vesicular nucleus (chromophobe); a small irregular coll 
with eosin staining eytoplaem and a dark compact seeentric 
nucleus (eosinophile}; and s rather large eel] with a bluish 
cytoplasm and a compact nucleus (basophile).— 

In the female during the inactive sexual season from 
dune until Oetober there is a rather loose arrangement of 
eells. The chromophobes are in the majority, eosinophiles 
next, and basophiles lesst in number. A ehange in this 
pieture beginning in the latter part of Oetober appears to 
initiate the renroeduetive season at that tine. The chrono- 
phobes decrease in number and the besophiles and eosino~ 
philes increase. The gland loses its loose appearance and 
becomes quite compact. This condition remains until the 


reproductive organs approach their maximm sige in January 
and then there is a return to the typical picture of the 
inactive season. 

The period of pregnaney shows the appearance in cone 
siderable numbers of a smaller type of eosinophile with a 
very dark staining musleus, These are the so-called 
pregnancy celis. The gland also hae a tendency to remin 
more compact with a less amount of chromephobes during this 
period. 
similar to these deseribed for the non-pregnant female but 
the gland dees not return to the inactive appearance so 
goon. The changes sore closely correspond to those in the 
testes, in other words. 


Adrenals 


The adrenel glanés undergo a eyelic increase in size 
thet correlates with the increase in the reproductive 
orgens. This is probably in the cortex but evidence from 
Gate eaceumlated is not conclusive. Another indication of 
change in activity is the occurrence of giant celis (Pigsl14) 
These cells are characterized by enormous sige and round 
muclel with dark material elumped in the middle giving 
them a “bull's eye” appearance. The celis almost entirely 


Gisappesr during cost of the year but inerease rerkedly 
guring the approach of the reprecéuetive seeson, beginning in 
Oetober. As the reproductive season reaches Ite height fn 
Janusry to April they agein decrease and practically cise 
apDoas. 


The tremendous variation between the ages of the ani«~ 
mais examined and the difffeulty of determining this factor 
made 1t impractical te find enything definite concerning 
eeasons] chenges in thie gland. 

Thyroid 

The thyreid gland showed no ayelfie changes in eaeppear~ 
ance, There wae a morked variation in the efse, shape and 
number of follicles at all seasons of the year. Some glands 
showed large and emmll evenly distributed follicles well 
filled with eolleid while others hed only a few scattered 
shrunon follicles, Tho majority were intermediate between 
these two extremes. The age facter is again important in 


the ease of thie gland as in the thyrms but thie eould not 
be determined in qnimale teken in the field. 


The pineal shows variation in size and amount of pig- 
ment which is seattered in the gland or more concentrated 
teward the dorsal portion. Some glands are ecomact and 
others appear spongy. These variatione are apparently due 
to age because they ere not cyelie and heve no definite 
rhythm. The sells present the same pieture the year around. 
The gland is made up of rather pale celle with a round or 
siigntly oblong nucleus end dark chromatin material clumped — 
in the middle. Typieal eonnestive tissue elle are inter~ 
epersed at intervals throughout. 


DISCUSSION 


in a study of the reproductive eyele of a wild mrmal 
many factors arise whieh would not do so in the ease of 
domesticated mammals under controlled isboratory conditions, 
Some of these fastere can be overcome with ease while. others 
are extremly diffieult or practically {mpossible te overs 
com. One of the chief diffienities encountered centered 
around keeping the animals captive in the laboratory. This 
was of course overcome by killing the animal as scon as re« 
ceived but at the same time this procedure eliminated many 
interesting phases that would have been of value to the 


problem, The most inportant of these is the age facter 
whieh infiuenses the appearance of many of the duetless 
glenda. iad this been controlled mueh more could have been 
‘proved by munbere of workers to bear the most important ree 
Se en ane Ae Ree YOO Age eter to cay 
great extent. 

The study on the reproductive eyele of the vecket 
gopher brought out several things of outstanding interest. 
One of these was the feet that spermatozoa were found in 
the tubules from November te June but the animals vere 
scrotal only for a very short period within this tine. This 
seems to be somewhat contrary to Yoore's theory (1924) that 
the beéy heat prevents formation of spermatosesa and there- 
fore the testes move down into a serctel ssc where this 
body heat will heve little in?luenee. 

‘nother interesting fact is that the anterfer nypophy- 
sie begins to function before the reproductive organs in 
order to initiate their eetivity and when these orgens begin 
te inerease there is a decrease in hypophyseal activity, 

The problem a¢-a.wnole brought cut clearly the importe 
ance of histology as a teens of attempting to interpret 
vhysiologieal function. Changes in structure are valuable 


indfeaters of changes in function. 

This study was not an attempt to study any partiouler 
organ in detail but it was rather a survey of the eyele as 
a whole trying to unravel some of the complicated relations 
between the sez organs themselves. 


SUMMARY ABD CONCLUSIONS 


Pocket govhers have been brought in at fairly regular 
intervals sinee Fobruary, 1952, in order to make studies 
on the reproductive cycle. | i 

Gross measurements of the gonads accompanied by his- 
tological studies reveal a yearly cyclic enlargement with 
characteristic changes beginning in November, reaching ‘its 
height from Jamery to April end returning to a normal 
resting condition again in June. Corresponding ehanges 
take place in the uterus, vagina, prostate glands and 
Cowper's glands, 

Evidenee from these studies show thet the pocket gopher 
hes a moncestrous (ancestrous ) cyole. 

Histological studies of the anterior hypophysis, edre- 
nals, thyme, thyroid and pineal show that some of these 
undergo eyelie changes in correlation with those of the re« 
productive organs while others show little or no change. 


The anterior hypophysia appears to initiate aetivity 
of the reproductive organs while the adrenals undergo 
changes corresponding to these organs. fhe thyme, thyroid 
and pineal showed marked variations but no eyelic changes. 


I wish to express my thanks and appreciation to 
Rector George 3. Johnson fer his advice in the selection 
and study of this problem, I am alse indebted to other 
members ef the department for their advice and criticien. 


Sneha ee te eee Amer, Jour. Anat. 
30207371 
pepe eg de 


beta ae pads Fo 


Charipper sang ye angen Bh 
The fist Soe aanebies aeiiain of the wakes 
rat in rela os ts at a ee Anat. Ree. 
$4:15625. 1932. 


Corner, Ge Us 
Sestrus, ovulation and menstruation. Physiel. Rev. 
5:457=-482. 1925. 


Drivs, Della 


Pe 
eienae ne isiosetsts Teer 


Haterius, He O- 
fhe relation of cells in the pituitary of 


the rat to the reproductive cycle, Amat, Rec, 54: 
3430555, 1952, 


Wisaw, FP, Le 
fhe ebsorption of the pubis symphysis of the pocket 


foes. Squnye tereeriag (hee), Amery Baty SG108-06. 


The influence of c'posket gooter, Geomre bursartus, 
pubie bones of the pocket m : 
(Shaw), Jour, Exp, Zool, "Sly . 


Joffe, fie Le and Marine, De 
fhe influence of the suprarenal cortex on the gonads 
of rabbits. Jour, EXDe Biol. and Med, 33:95-107. 


1923. 

Loeb, Leo 
fypes of mammalian ovary. Soe. Exp. Biol. and Ned,, 
Proe, 20;446«448, s 


Marshall, F. H. A» 
The aa va of reproduction, New York. Longsmans, 


Green, 


Moore, C. R. end Quick, We de 3 ‘ 
The scrotum as a ture regulator for the testes, 


a tempera 
Amer. Jour, Physiol, 34:70+79. 1924, 


Parkes, A, S. and Brambell, F, bP R. 
fhe causation of the anoestrous period, Jour, 
Physiol, 64:386«592, 1927. 


Rasmmesen, A. Tf, 
aonet gr nga in the nd igen — of cay 
tis woodchuck (liarmote monex Amer, Jour 
Anat, 22:475-508,. 1927. r . 


fhe relative number of different cells in the normal 
ag = human anterior pituitary, Anat. Ree. 29: 
+ * 


oe penne SF the different types of cells in the 
male adult human anehenesthc Amer. Jour. Pathe 5: 
263-275. 1929. 


Seheffer 
male er 'end coononte status of the pocket gopher. 
UsSeDede Techs Dube 224, i831. 


» wiifred 
“qne interstitial celle of the human ovary. Jour s 
Obstet. and Gyn. Grit. Emp. 352185601935, 1926, 


Pig. 2. A section of the vagina from an 
animal taken in larch showing 
epithelial cells sleughed off in 
the lumen, Xi4,— 


Pig. 5. A section of the ovary from an 
animal taken in September. X25. 


Pige 4. A segtion of the ovary from en 
animal taken in January showing 
large follicles in various degrees 
of atresia. X25. 


Pigs 5e A seetion of the ovary from an 
animal teken in March showing 
corpus luteum. X25. 


Pigure 5. 


&s 


Pige Ge A seetion of the uterus of en 
enimel taben in September. X25. 


Pige 7 A section of the uterne of an 
animel tekken im Hareh. X14, 


Pig. & 


A section of a tubule in the 
testis of an animal teken in 
September. X2100 


& section cf a tubule in the 
testis of an animal tekken in 
Mareh showing spermetosoa. 
X1100. 


Pige 10. 


4 section of the prostate of an 
animal taken in Septenber showing 


 @ Shrunken avpearanee and smell 


size of the lumens. X25. 


A seetion of the prostate of an 
animal talen in Harch showing 

the enormous sige of the lumens and 
the presence of colleidal material. 
X85. 


Pig. 12. A section of the Cowper's gland 
from en animal taken in lerch. 
X25— 


Pige 134 A section of the Cowperts gland 
from an animal taken in Senterber. 
X28. 


Pige 144 A seetion of the medulla of the 
adrenal glend from an animal 
taken in Desember showing the 
preseme of giant cells, X220. 


Pigure 13, Pigure 14, 
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